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e Mounting Fixture

3.5.2
Experiment T-020
Backpack
Ref. 3.5
Define the T-020
Experiment/Carrier 3.5.3
‘ sttem Interfaces —

—® Platform Assembly

Seat Support
Structure

O 0 O O

FIGURE R-1. EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 1 of 8)



3,5.1.1

Lower Latches

3.5.1.2

Docking Latch

3,5.1,2.1

3.5.1.3

Electrical

= Release Lever
3.5.1,2.2
®1 Restraining Arm
3.5.1.2.3
—— T-Handle

Dummy Connector

3.5.1.4

—

Propellant

Dummy Connector

3.5.1.5°

Backpack
Battery Cable

Dummy Connector

FIGURE R-1.

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING

UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 2 of 8)
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3.5.2.1

! ' Experiment M-509
: - - Propellant Supply
Subsystem
| 20

3,5.2.2

Battery

3,5.2.3

Battery Cable

3.5.2.4

Battery
Compartment Cover

3.5.2.5

Regulator Cover

3,5.2.6
Harness Clip
Assembly
3,5.2,7
({ & ) Propellant Supply And
: Subsystem Clamp (2)
: 3.5.2.8
Electrical
.Camera Connector
3,5.2.9
Gas
Propulsion Connector
3.5.2.10
Propellant
Live Dummy
Connector
3,5.2.11
Isolation
Valve Hose Assembly
3,5.2.12
Propellant
Isolation Valve
3.5.2.13
Pilot

Restraint Harness

FIGURE R-1. EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 3 of 8)
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3.5.2.1.1

Pressure
Vessel

3.5.2.1.2
Pressure

Vessel Cover And
and Handle

3.5.2.1.3

Temperature 3,5.2.1.4.1
Transducer

Filter (2)

@— 3.5.2.1.4.2

Tank
Pressure
Gage

3.5.2.1.4.3

Propellant Supply
Subsystem
Supply Valve

3.5.2.1.4.4

Tank Fill
3.5.2,1.4 Connector

Regulator
Assembly 3.5.2.1.4.,5 Gnd

Low Pressure
Regulator

3.5.2.1.4.6

Relief Valve

3.5.2.1.4.7

Propellant
System Quick
Disconnect

3.5.2.1.4.8

Pressure
Transducer

FIGURE R-1. EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 4 of 8)
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3.5.2.2.1

Battery Output

Connector And
4
_ 3.5.2.2.2
' Push- Pull

/ | Circuit Breaker

3.5.2.2.3

| I Test

Connector (J2)

FIGURE R-1. EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
' : ~ UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 5 of 8)
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3,5.3.1

Thrust Control
Valve Input
Propellant Lines (4)

c
O'_ 3,5.3,2 3,5.3.3 @

Foot Pedal
Assemblies (2)

Shoe Plate (2)

3.5,3.4 3.5.3.5 3.5.3.6

Thrust T\l]\r;xst go:trsl Thruster
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FIGURE R-1.  EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 6 of 8)
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Dummy Connector,
Camera Remote
Control Cable

3.5.4.2

Dummy Connector,
Camera Power
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Gas
Propulsion
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D Sez%t Height nd
Adjustment 7\
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Split Image
Mirror Assembly
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Propellant
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Manifold

FIGURE R-1. EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 7 of 8)
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Ref. 3.6

Perform Experiment
Sensitivity Analysis

LTl T

FIGURE R-1. EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
UNIT FUNCTIONAL BLOCK DIAGRAM (Sheet 8 of 8)
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SECTION III.

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
UNIT SYSTEMS DIAGRAM
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SECTION IV,

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
UNIT DATA REQUIREMENTS SUMMARY
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SECTION V.

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING UNIT
DATA REQUEST FORMS



1

Poge 1 of __-
DRF Control No. Date
DATA REQUEST FORM | 8-11-71
Skylab Program EXésTyls\I!gDI/OWS/T-OZO . | Revision
Mission Period of Interest Op. Need Date Rev Date
SL-2/3 Flight/Experiment Manned
Request Contact Data Recipient Date Req
Name Name W. A. Clarke All Time
Organization Address MSFC, S&E-ASTN-SDI Qty
Phone Phone 205-453-3811 ]

Relerence Document:

MRD Content

Detailed Requirements:

Voice transcripts of astronaut comments are needed from MSC for all T-020 checkout,

startup, sequencing, temperature and pressure measurements, and film stowage
activities. The voice transcripts should be available to S&E-ASTN-SDI as soon as

possible after experiment startup.

Onboard TV, located in the OWS, is required to record T-020 experiment setup,

operation, and disassembly.

Comments & Explanation:

These data will be used to measure and evaluate the integrity of experiment/carrier
interfaces so that the Skylab Mission Evaluation reporting requirements can be ful-
filled (See OMSF Program Directive 35, M-D ML3200, 138, 5-71).

Originator Integrator
Nome W. A. Clarke Nome
Organizetlon MSFC, S&E-ASTN-SDI Organization
Phone 205-453-3811 phone
Signature Date Signature Date
Request Aproval Implementing Agency
Nome Name
.| Orgonization Organization
phone phone
Siguature Dote Signature Date

MSFC - Form 65 (October 1970)

R-36




!
u ‘ Page 1 of _2
| DRF Control No, Date
; DATA REQUEST FORM B . 12-2-71
i ‘Skylab Program Exp/Sys No, : Revision
% ASTN-SD/OWS/T020-034
it Mission . Period of Interest Op. Need Date Rev Date
| sL-1/2, 3& 4 Flt
) ‘Request Contact Data Recipient Date Req
|'Nme Name Mr. W. R. Bock
1Organization Address S&E-ASTN-SDF Qty
Phone Phone %%F-:Eg yf\%g?%ma 3581 2 1

Reference Dt';cumen ts

MRD Content’

Detailed Requirements:

MOPS Format for Experiments T020, S183 and Proton Spectrometer

Provide MOPS format for the following parameters associated with experiment
TO020 Foot-Controlled Maneuvering Unit and S183.

Comments & Explanation:

. Originator - Integrator
1 Name W. R. Bock Nome J. R. Riquelmy
Organization MSFC/S&E-ASTN-SDF Organization  S&E-ASTN-SDF
Phono 205-453-3810 Phono 205-453-3810
] signature N ] Date Signature Date
~Request Aproval Implementing Agency
; Ndm'e Name
.4 Organization Organi zation
pPhone Phone
1 signature Date Signature Date

MSFC - Form 65 (October 1970)
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Page

2 ¢ 2

DRF Contr' No.

Exp/Sys No.
ASTN-SD/OWS/T020-034

Revision

Date
12-2-71

Detailed Requirements:

EXPERIMENT TO020

Meas. No.
D7111 436
D232 504
D233 504

D235 503
D236 502

EXPERIMENT 5183

K7000 S183
K7001 S183
K7002 S183

Title

PRESS, PCS, H/A Low Range Sens 1

" N, Supply Bottle 1
" N, Supply Bottle 2
" N, Supply Bottle 4
" N, Supply Bottle 5

Shutter Open
Film Plate in Focal Plane

Film Plate Returned to Carrousel

PROTON SPECTROMETER

C0028 806
C0029 806

KO0021 806

MO0005 806
MO0006 806

TEMP, Detector Head
TEMP, Electronic Package

Digital Word

Total Dose Count Rate Dg

Accidental Coincidence D, /D, Voltage

MSFC - Form 65-1 (October 1970)
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Page 1 of
_ ' - DRF Control No. Dote
DATA REQUEST FORM _ 8-11-71
Skylab Program Exp/Sys No, Revision
‘ ASTN-SDI/OWS'/T—OZO 1
Mission Period of Interest Op. Need Date Rev Date
SL-2/3 thht/Experlment Manned 3.23-72
Request Contact - ' Data Recipient Date Req
| Name ' Name W. Bock Real Time
| Organization Address MISFC, S&E-ASTN-SDF Qty
| Phone Phone  205-453-3810 1

Reference Document:

;| MRD Content

Dﬁm led Roquu rements:

“The Payload Integration Section (S&E-ASTN-SDI) requires the capability to monitor

:  the T-020 experiment data,

“Voice loop of astronaut comments is needed for initializing procedures, startup
- of the experiment, and T-020 pressure measurements.

: Scheduling of T-020 and M-509 is constrained by OWS total pressure and oxygen

partial pressure limits.

Comm.ents.& Exploanation;

These data will be used to measure and evaluate the integrity of experiment/carrier
interfaces so that the Skylab Mission Evaluation reporting requirements can be ful-
filled (See OMSF Program Directive 35, M-D ML3200, 138, 5-71).

» Orij'_cfor Integrator
Name . - J. W. Sto Name
‘o'r_gcmlxoﬂon -MSFC, S&E ASTN SMH Organization
Phone 205-453- 3747 Phone
signature ) Date Signature Date
- Foquost.Aplovol Implementing Agency
Noame ) Name
Organization - Orgonization
;| phone Phono
Signature s ) Date Signature Dote

MSFC - Form 65 (October 1970)
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Page 2 _of ‘2

DRF Contre! No.

Exp/Sys No. Revision
ASTN-SDI/OWS/T-020 1

Date
3-23-72

Detailed Requirements:

MEAS. NO.
D711-436

D237-537
K502-512

MEAS. NAME

Pressure: Pressure Control System
Habitability Area, Low Range Sensor No. 1

Pressure: Oxygen Partial Pressure

Onboard Timing (GMT)

MSFC - Form 651 (October 1970)




Page 1 of _2

- - DRF Control No. Date
DATA REQUEST FORM _ 8-11-71
Sky!ab Program E"P/SYS No, Revision
. ASTN-SDI/OWS/T-020 1
Mission Period of Interest Op. Need Date Rev Date
SL-2/3 Flight/Experiment Manned - 3-23-72
. Request Contact Data Recipient Date Req _
Name Name W. Bock All Time
Organization : Address MSFC, S&E-ASTN-SDF ny
Phone Phone 205-453-3810 1

Reference Document:

MRD Content

Detailed Requ:remenfs

-The Payload Integration Section (S&E-ASTN- SDI) requires the capability to monitor
the T-020 experiment operational time.

A GMT time correlation is needed when the experiment is initialized "START" and
terminated when the experiment ends.

Provide MOPS format for the following parameters associated with Experiment T-020,

Comments & Explanation:

‘These data will be used to measure and evaluate the integrity of experiment/carrier
interfaces so that the Skylab Mission Evaluation reporting requirements can be ful-
filled (See OMSF Program Directive 35, M-D ML3200. 138, 5-71).

Originator Integrator
Name J. W. Stokes Nome
Organization MSFC, S&E-ASTN-SMH Orgonization
'} Phone 205-453-3747 Phone
Signaturo Date Signature Date B
Reguest Aproval implementing Agency
Name ) Namo
.} Organization Qrganization
) Phqne Phone
Signoture Date ! Signature Date

+ MSFC - Form 65 (October 1970)
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DRF Contrs! No. Exp/Sys No. Revision D ate
ASTN-SDI/OWS/T-020 1 8-11-71

Detailed Requirements:

MEAS. NO. MEAS. NAME

K502-512 Onboard Timing ( GMT)

N/A Pressure: Experiment M-509,

Propellant Supply Subsystem Tank

D232-504 Pressure: N, Supply Bottle No. 1
D233-503 Pressure: N, Supply Bottle No. 2
D234-503 Pressure: N, Supply Bottle No. 3
D235-503 Pressure: N, Supply Bottle No. 4
D236-502 Pressure: N, Supply Bottle No. 5
D257-502 Pressure: N, Supply Bottle No. 6

MSFC - Form 65-1 (October 1970)




SECTION VI.

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
UNIT ENGINEERING CHANGE REQUESTS



Engineering Change Requests for Experiment T-020 are N/A.



SECTION VII,

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
UNIT EVALUATION SEQUENCE
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SECTION VIII.

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING UNIT
MALFUNCTION AND CONTINGENCY PLAN OUTLINE
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SECTION IX,

EXPERIMENT T-020, FOOT CONTROLLED MANEUVERING
UNIT MALFUNCTION ANALYSES



Malfunction Analyses for Experiment T-020 are TBS.



SECTION X. CONCLUSIONS AND RECOMMENDATIONS

Experiment T-020 is a simple experiment involving uncomplicated
equipment and procedures; however, the experiment uses a
pressurized gas propulsion system that creates a potential for
injury or fatality. Although the probability of a Category I failure
is small, the experiment hardware directly concerned with crew
safety has been closely examined.

The photographic film correlation data have the greatest pro-
bability of failure. Film quality is expected to be marginal

because the T-020 film will be used in a low light level environ-
ment, subjected to the degrading effects of radiation, and pushed
beyond its normal film speed. Tests that have been performed to
evaluate the separate effects of radiation and inadequate illumination
resulted in film of marginal quality.
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